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ABSTRACT 

 

The purpose of this paper is to examine the role end-user training has on performance expectancy 

and effort expectancy, two variables associated with technology acceptance. The technology-

based elements of the HIPAA security rules among oral surgeons were used for the study. The 

method of the investigation was a cross-sectional correlational study using a self-reported mailed 

questionnaire. The survey was created using preexisting scales from the Unified Theory of 

Acceptance and Use of Technology.  Results suggest end-user training is positively correlated 

with both performance expectancy and effort expectancy. 
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INTRODUCTION 

 

dvances in systems, powerful software suites, and data management have increased the amount of 

end-user computing required by accountants (16), and presumably other professionals, particularly 

in generating and analyzing reports.  Emerging areas such as information security and business 

intelligence have also increased the need of end-users to adopt new technologies.  End-users often receive training in 

an effort to make adoption and implementation of new systems possible.  Unfortunately, the role of end-user training 

and technology acceptance is not well documented. 

 

The purpose of this research is to examine the impact end-user training has on technology acceptance. As 

companies continue to rely on end-user training to improve productivity and gain competitive advantage, the impact 

of end-user training on the acceptance of new technologies must be examined.    Technology acceptance theory has 

played a key role in the examination of user behavior toward the acceptance of new technologies.  Technology 

acceptance theory identifies different models, frameworks, and theories, which have been used to discover the 

factors or constructs influencing the acceptance and use of technology.   Several research studies have demonstrated 

that a variety of factors influence the rate of acceptance of new technologies when new systems are implemented 

(5).  Prior research also suggests that small organizations encounter unique challenges when attempting to adopt a 

new technology (11, 12).  

 

Research studies within the domain of technology acceptance has included end-user training as a 

significant contributing factor that influences users’ behavior toward the acceptance of technology (5, 7, 18, 19).  

However, the research findings concerning the role, importance, and utility of end-user training are ambiguous. A 

better understanding of the determinants of perceived usefulness would enable those responsible for implementing 

new systems to design organizational interventions that would increase user acceptance and usage of new systems 

(22).  

 

 

 

 

A 
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Background On UTAUT 

 

In 2003 Venkatesh, Davis, Davis, and Morris presented a theory which synthesized previous research in 

technology acceptance and is known as the Unified Theory of Acceptance and Use of Technology (UTAUT). The 

UTAUT model integrated eight of the prominent user behavior models and included the (a) Theory of Reasoned 

Action (TRA), (b) Technology Acceptance Model (TAM), (c) Motivational Model (MM), (d) Theory of Planned 

Behavior (TPB), (e) Combined TAM and TPB (C-TAM-TPB), (f) Model of PC Utilization (MPCU), (g) Innovation 

Diffusion Theory (IDT), and (h) Social Cognitive Theory (SCT). 

 

The UTAUT model included several objectives: (a) to review user acceptance research, (b) to compare the 

eight models, (c) to formulate the UTAUT model, and (d) to empirically validate the UTAUT model. Most of the 

related UTAUT studies used university students as the participants. In addition, the reviewed studies examined 

looking at technologies that were voluntarily adopted (23).  Venkatesh et al. found 32 constructs across the eight 

models and they also found four “moderating” variables, concluding that few studies have been done that look at 

complex “managerial” information technologies.  

 

The UTAUT model has four main independent variables: performance expectancy, effort expectancy, 

facilitating conditions, and social influence (see Appendix 1).  The first independent variable performance 

expectancy is defined as the degree to which an individual believes that using the system will help one to attain 

gains in job performance (23).  Second, effort expectancy is defined as the “degree of ease associated with the use of 

the system” (23).  Third, facilitating conditions is defined as the “degree to which an individual believes that an 

organizational and technical infrastructure exists to support use of the system” (23).  Finally, social influence is 

defined as the “degree to which an individual believes that important others believe he or she should use the system” 

(23).  

 

 There were four main moderating variables also defined in the literature. Of these, experience is defined as 

the amount of experience that a person has in a specific domain. Previous research has shown that as experience 

increases, effort expectancy will decrease, or in other words, the system will be easier to use (1, 2, 6, 20, 21).  The 

survey also included three other variables that the UTAUT measure addresses, but the variables were found to be 

insignificant: (a) attitude toward the technology, (b) anxiety, and (c) self-efficacy.  

 

End-User Training 

 

Companies increasingly use end-user training to help create a more productive and competitive workforce. 

Anne Fisher’s 2005 Fortune article identifies the profession of training & development specialists as one of the 20 

fastest-growing professional jobs over the next ten years (8). While constructs such as performance expectancy and 

effort expectancy are critical factors in actual implementation behavior of technology acceptance, an equally 

important question is how an organization can specifically impact the level of performance expectancy and effort 

expectancy.  Performance expectancy is related to how useful the system is perceived to be while effort expectancy 

is associated with how easy the system is to use (23).  End-user training programs are often designed to specifically 

address issues of usefulness and ease of use. 

 

Malcolm Knowles’ classic Theory of Andragogy (13) includes four principles related to training adult 

learners.  These principles include: 

 

1.  Adults need to be involved in the planning and evaluation of their instruction. 

2.  Experience (including mistakes) provides the basis for learning activities. 

3.  Adults are most interested in learning about topics that have immediate relevance to their job or personal 

life. 

4.  Adult learning is problem-centered rather than content-oriented. 

 

Although Knowles doesn’t specifically use the constructs "perceived usefulness" and "perceived ease of use", there 

is clearly a logical connection between principles of andragogy and technology acceptance. 
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Because end-user training programs are often problem-centered, individuals receiving training are likely to 

find technology systems easier to use. Additionally, programs that implement andragogy principles such as 

addressing the immediate relevance to job performance are more likely to increase individuals' perception of the 

usefulness of the system than those who did not receive training.  The evaluation of e-learning and end-user training 

programs often examines both usefulness and ease of use as part of the assessment process.  For instance, Cappell 

and Hayen (4) specifically include both ease of use and usefulness as specific elements of their learning unit 

assessment for evaluating e-learning.  Based on past experience, the authors posit end-user training programs will 

positively correlate with both performance and effort expectancy. 

 

HYPOTHESES 

 

H1:  End-user training will positively correlate with performance expectancy. 

 

 
 

Figure 1:  Hypothesis 1 

 

 

H2:  End-user training will positively correlate with effort expectancy. 

 

 
 

Figure 2:  Hypothesis 2 

 

 

METHOD 

 

This section describes a description of the population, sample selection, power analysis, and details related 

to the development and administration of the survey instrument. The HIPAA Security Rule was chosen as the 

application of the theory for this study. The HIPAA Security Rule came into effect in March of 2005 and requires 

medical practices to secure electronic patient data. The HIPAA Security Rule was chosen because of its importance 

to the medical profession, specifically to small medical practices. 

 

Research Population 

 

The American Association of Oral and Maxillofacial Surgeons (AAOMS) is the nonprofit professional 

organization serving oral surgeons. According to AAOMS, approximately 90 percent of all oral surgeons belong to 

its organization. As a service to its members, AAOMS currently posts the names, city, state, and zipcode of 5,472 

oral surgeons on the AAOMS home page (3). Each state was accessed separately in order to gather the population to 

be sampled, , and the oral surgeons from each state were copied into an Excel spreadsheet along with a street 

address, city, state, zipcode, and phone number.  

 

Power Analysis 

 

A power analysis was completed to estimate the required number of respondents in this study. Power 

analysis software was used to determine that 200 participants would be sufficient to run a correlation matrix on the 

hypothesized models. Assuming a 20 percent survey return rate, a sample of 1,000 randomly selected medical 

practices was chosen to achieve the 200 estimated participants. 
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Instrument Development 

 

The HIPAA Security Rule contains 37 different policies and procedures, mandating the use of many 

different technologies. Due to the nature of technology acceptance research, application of the theory to multiple 

technologies within the same study is not practical (5, 14). For this reason the 37 different policies were broken 

down into separate categories of “technical” and “non-technical”, and only technical categories were considered for 

this study.  The survey was created using preexisting scales from the Unified Theory of Acceptance and Use of 

Technology (UTAUT). Rewording the scales in a way to apply the theory to different domains is common practice 

in technology acceptance research (5, 15, 1).  In this instance, the survey questions were applied to the HIPAA 

Security Rule policy on mandatory use of electronic data backup systems in medical practices. 

 

Survey Administration 

 

According to the HIPAA Security Rule, each medical practice must designate a compliance officer to 

maintain the medical office records. Each of these compliance officers was contacted and asked to complete the 

survey.  The office manager or practicing physician was asked to complete the survey if no compliance officer had 

been identified. 

 

RESULTS 

 

This section presents the results of the study by providing a description of the respondents, internal 

reliability of the measures, and concludes with a presentation of the correlation matrix. 

 

Description Of Respondents 

 

Out of the 1,000 surveys sent out, 208 were received at the time of this analysis.  The overall demographics 

of the respondents are presented in Appendix 3. With respect to gender of the respondents, 106 (51%) were female 

and 94 (45%) were male, with 8 practices not reporting gender (4%). The primary age group of the respondents was 

between 41 and 60 (65%). The cover letter which was sent with the survey to the medical practices asked the doctor 

to have the HIPAA compliance officer or office manager fill out the short survey. The largest percentage of 

respondents (42%) indicated they had received equal to or higher than a doctorate degree. Only 3 percent of the 

medical practices reported not using computers in the office. Conversely, 70 percent of the offices reported using 

computers for over 10 years. Additionally, 82 percent reported using computers since the year 2000.  

 

The dependent variable “actual implementation behavior” was analyzed using descriptive statistics. The 

frequency of usage showed that over 80 percent of all practices backup their patient data at least daily (5 times a 

week). Over 92 percent of the practices report backing up their data at least once a week. 

 

Internal Reliability of the Measures 

 

Cronbach’s alpha was used to assess the reliability of the measure used in this study. The coefficient 

reported in Cronbach’s alpha usually range from 0 to 1. All of the items were tested to determine the constructs 

Cronbach’s alpha. As seen in Table 1, each construct had an alpha over .65.  This high reliability was expected 

because the questions were based on existing scales (14, 17).  
 

 

Table 1:  Cronbach’s Alpha Reliability Test 

 

 

Construct Number of Items Cronbach's Alpha 

Training and Resources 3 0.913 

Performance Expectancy 2 0.697 

Effort Expectancy 2 0.929 
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Correlation Matrix 

 

A correlation matrix is a table of the different constructs and how they correlate with each other (16). Table 

2 presents the descriptive statistics for each variable, including mean and standard deviation, and the correlation 

between the variables with the significance level. The significance of each correlation was evaluated at the two-

tailed test level. The results of the correlation matrix in Table 2 revealed that the UTAUT factors (training, 

performance, and effort) were all strongly correlated.  
 

 

Table 2:  Correlation Matrix 

 

 

Training correlated with performance (.789) and effort (.840), all of which were significant at the .01 level.  

Performance correlated with effort (.776) significant at the .01 level. In this study the two dependent variables 

(usage and how many times) were significantly correlated (.618) at the .01 level. To further support previous 

research (23), each of the constructs from the UTAUT model (training, performance, and effort) were significantly 

correlated with the actual implementation behavior (usage) at the .01 level.  

 

DISCUSSION 

 

The purpose of this research was to examine the impact of end-user training on technology acceptance 

theory to determine how to improve the implementation and adoption of technologies mandated by the federal 

government. Two hypotheses (Appendix 2) were tested and supported in this study using a correlation matrix. 

Training was positively correlated with both performance expectancy and effort expectancy.  End-user training 

appears to be an important and understudied factor in technology acceptance.  End-user training programs could be 

specifically designed to improve performance expectancy and effort expectancy to aid in the acceptance of new 

technologies in organizations.  

 

SUGGESTIONS FOR FUTURE RESEARCH 

 

Future research is needed in several areas related to this research. First, additional research should be 

conducted to determine the mediating and moderating effects among elements such as end-user training and 

technology acceptance factors. In addition, we believe that specific research to determine which training models, 

components, and principles have the greatest impact on performance expectancy and effort expectancy will be 

valuable. 

 

Additional research is also necessary to examine specific instructional design prescriptions used for 

creating end-user training programs have the greatest impact on technology acceptance. With the growing 

complexities of computer applications and the increasing diversity of end users, the importance of researching the 

impact of specific end-user training designs on technology acceptance is critical (10).  Further, individual 

characteristics of the trainees also impact the role of end-user training programs and warrants further investigation.  

Prior research suggests anxieties related to communication and computing have a direct influence on an individual’s 

interaction with technology tools used in an e-Learning environment (9, 24).  More research is necessary to 

Variables Training Performance 

Expectancy 

Effort 

Expectancy 

Usage (Yes/No) Usage (Number 

of Times) 

Standard Deviation 1.130 1.160 1.160 0.240 2.150 

Mean 4.270 4.150 4.270 0.940 5.080 

Usage 

(Number Times) 

    1.000 

Usage (Yes/No)    1.000 0.618* 

Effort   1.000 0.541* 0.305* 

Performance  1.000 0.776* 0.569* 0.361* 

Training 1.000 0.769* 0.840* 0.567* 0.372* 

* Significant at the .01 level 
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determine what impact these individual characteristics have on end-user training, and ultimately on technology 

acceptance. 

 

Taking advantage of end-user training programs to assist in the adoption of technology appears to be a 

valuable, but understudied research area.  By better understanding the impact training has on technology acceptance, 

organizations will be better prepared to design programs specifically geared toward improving both performance 

expectancy and effort expectancy, and ultimately improving the organizations acceptance of technology. 
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APPENDICES 

 

Appendix 1:  Unified Theory of Acceptance and Use of Technology. 

 

 
 

 

 

Appendix 2:  Hypothesis description. 

 

Hypothesis # Description Results 

H1 End-User Training will positively correlate with Performance expectancy. Supported 

H2 End-User Training will positively correlate with Effort expectancy. Supported 
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Appendix 3:  Description Of Respondents. 

 

Characteristics Frequency Percent (%) 

Gender   

Male 94 45.19 

Female 106 50.96 

Unknown 8 3.85 

Age   

Under 24 2 0.96 

25-30 11 5.29 

31-35 13 6.25 

36-40 23 11.06 

41-45 39 18.75 

46-50 35 16.83 

51-55 30 14.42 

56-60 32 15.38 

61-65 8 3.85 

Over 66 2 0.96 

Unknown 13 6.25 

Education   

High School 28 13.46 

Associates Degree 32 15.38 

Bachelor Degree 26 12.50 

Master Degree 14 6.73 

Doctorate Degree 87 41.83 

Unknown 21 10.10 

Computer Experience  

Under 1 Year 7 3.37 

1-5 Years 25 12.02 

6-10 Years 60 28.85 

11-15 Years 73 35.10 

Over 15 Years 38 18.27 

Unknown 5 2.40 

 


